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Review Agenda 

  

1:00   sPHENIX Project/HCal Org & Schedule(15+10) Ed O’Brien 

1:25   HCal Overview(20+10)         John Lajoie 

1:55   sPHENIX Mechanics(15+5)   Rich Ruggiero 

2:15   HCal Mechanical Design(15+5)     Anatoli Gordeev 

2:35   Light Collection and Read Out(20+10)   Edward Kistenev 

3:00   HCal Prototyping Plans(10+10)    John Haggerty 

3:20   Break 

3:50   Test Beam Results(10+10)    Liang Xue 

4:10   Tile Characterization and Testing(10+10)  Jamie Nagle  

4:30   Executive session 

5:30   Close Out  

 

2 
February 23, 2015  sPHENIX HCal Review  Edward  O'Brien 



What is sPHENIX? 

• sPHENIX is a major upgrade to PHENIX. It is a new, large-acceptance, 
high-rate detector for HI physics to be built in the PHENIX hall.  

• It will be optimized to measure jet and heavy quark physics by 
incorporating a vertex tracker, full EM and Hadronic Calorimeter 
coverage at || < 1.1,  and a 1.5 T solenoidal magnetic field. 

• It will utilize most of the infrastructure already existing in the PHENIX 
detector complex and the BaBar SC-magnet   
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 sPHENIX Detector and WBS  

  

 

1.1 Project Management  

1.2 Decommissioning   

1.3 Magnet     

1.4 Tracking    

1.5 EM Calorimeter   

1.6 Hadronic Calorimeter    

1.7 Calorimeter Electronics    

1.8 DAQ/Trigger    

1.9 Infrastructure    

1.10 Integration and Installation     
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Anticipated sPHENIX Schedule 

• Original sPHENIX Proposal submitted to DOE Fall 2012 

• DOE Science Review July 2014 

• Revised Proposal Nov 2014 

• DOE Science Review follow-up scheduled for week of Apr 27, 2015 

• Expect CD-1 review late spring/summer 2015 

• CD-1 approval Oct 2015 

• CD-2/3 approval Oct 2016 

• Decommissioning of existing PHENIX Detector July 2016 after RHIC Run-16 

• Procurement of sPHENIX components begins late fall 2016 

• Installation activities start Sept 2017 and continue through the end of 2020 

• 1st RHIC run with sPHENIX early 2021 
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sPHENIX Project Plan Development 

• Bottoms-Up Schedule with Resources and Material Costs 
assigned each Task. 
─ Each subsystem expert assigned labor by category, fixed cost and 

duration 

─ Used BNL labor bands for costs 

─ Applied BNL extraordinary construction burden 

 

• All tasks are linked to create the schedule 
– Critical path goes through the Outer HCal design and construction 

 

• Approximately 1000 Tasks in overall schedule. 

 

• Prepared fall-2014 

 

• Presently being scrubbed and checked by subsystem’s reps. 
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Project Plan Development 

• Schedule/Resource development: 
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Ed O'Brien 

John Haggerty 

Don Lynch 

Sean Stoll  

Craig Woody 

Oleg Tsai Ed O'Brien 

Achim Franz  Don Lynch Master Schedule 

Edouard Kistenev John Haggerty 

Eric Mannel Jim Mills 

Paul Giannotti 

Dave Phillips 

Roberto Than 

Bob Lambiase 

Mike Anerella 

Steve Boose 
Jim Mills 
CY Chi 
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Project Status 

• Conceptual reference design for much of the detector 

– HCal, EMCal, Read Out electronics, DAQ/Trigger are making progress 

– Tracker at early stage (2 layers pixels from PHENIX, 5 new strip layers) 

•  Much progress on both physics and detector performance 
simulations 

– See sPHENIX proposal 

• Working toward CD-1 

– WBS structure 

– Project file 

– Cost estimate  

– Labor profile 

• Cost Estimate yields a Total Project Cost $55-60M fully 
burdened with 35% contingency  
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Documentation for CD-1  Review 

• WBS including Dictionary and Cost Book (Subsystem managers + Proj Controls Manager) 

• Conceptual Design Report (John H, Ed O’B, Brant Johnson)  

• Cost, Schedule and Labor estimates (John H, Ed O’B, Don L, Jim M, subsystem managers) 

• Basis of Estimate documents  

• Contingency Estimate – Bottoms up and risked based (Ed O’B, Jim M, Proj Controls 

Manager) 

• Project Execution Plan (Ed O’B, John H, Jim M) 

• Safety and Hazard Analysis (Paul Gianotti, Don L, C-AD ES&H) 

• Quality Assurance Plan (Jack E) 

• Acquisition Strategy (Penka N) 

• Risk Analysis and Mitigation document (Jim M, Don L) 

• National Environmental Policy Act document (Jim M, C-AD ES&H) 

• Integrated Project Management Team document (JM EO’B) 

 

• WBS Established by Project team using input from subsystem experts. 

•  WBS dictionary exist for many WBS categories and should be completed by next week 

•  People are assigned to produce the various CD-1 documents 

•  Outline exists for CDR 

•  Started on the NEPA 

•  Information for bottoms-up contingency estimate has been collected but not yet completed   
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The Management Team 
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The Work Force 

~ 30 person PHENIX Operations group 

– Most with > 10 years experience on PHENIX, many on PHENIX  20 years 

– Appropriate mix of labor due to fact we have added ~$25M of upgrades to 

PHENIX in the last 10 years 

–  9 Professional, 8.5 Technicians, 1.5 Designers, 10 FTE Scientists (additional 

8.5 scientists supported at BNL by NP research funds), 1 Admin 

• sPHENIX construction also supported by C-AD and SMD especially for 

the Decommissioning, Magnet and Installation 

• All students plus additional scientists and postdocs from universities 

•  Additional funds being sought from NSF, Japan, Korea, LDRDs at 

other national labs.  
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The Assembly Plan 

• Outer HCal modules built at BNL. Installed in PHENIX Assembly Hall 

– Need to identify space at BNL for HCal fabrication and testing. We have an area in mind. 

• Inner HCal modules built at collaborating university 

– Shipped to BNL for final testing  and installation 

• EMCal modules built in industry or collaborating universities 

– Shipped to BNL for final testing and installation  

• Tracker staves built in Japan 

– Assembly of barrel layers and testing at BNL 

– Need to identify space. We have an area in mind. 
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sPHENIX  Deconstructed  

13 

Inner HCal + EMCal 

Outer HCal + Magnet 
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HCal Organization 
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Note: Calorimeter Electronics is WBS 1.7, Eric Mannel  is the L2 manager 



HCal Labor Profile 
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HCal Schedule and Milestones 
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HCal Schedule with Critical Path  
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HCal Schedule with Critical Path  
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HCal Schedule with Critical Path  
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HCal Schedule with Critical Path  
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HCal Schedule with Critical Path  
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HCal Schedule with Critical Path  
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HCal Schedule with Critical Path  
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HCal WBS Dictionary - example 
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Tracking Review Recommendations 

There were two Calorimeter-related recommendations from the March 2014 

review: 

1) Identify whether a tilted-plate tungsten-SciFi calorimeter will meet the 

sPHENIX  EMCal performance requirements. We’ve changed the EMCal 

technology to a W- resin Spacal design (not this review) 

2) Identify L2 managers for HCal. John Lajoie 
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Issues and Concerns 

• HCal Prototyping has to start as early as possible to meet planned 

Construction Completion.  2 prototypes and 1 preproduction typical for 

subsystem. 

 

• Long Lead Time for large purchases: Steel for Outer HCal – 14 mos. 

 

• HCal on Critical Path – start prototype work early and track within project 

 

• Not a lot of schedule float in installation schedule 

– 3 months commissioning time 

– Presumes a start to the 2021 run in January 2021, which has a big  uncertainty 

 

• Need to identify and reserve HCal assembly space beyond 1008 complex 

 

26 
February 23, 2015  sPHENIX HCal Review  Edward  O'Brien 



Back Up 
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Schedule Constraints 

• Prototyping has to start as early as possible to meet planned 
Construction Completion.  2 prototypes and 1 preproduction typical 
for subsystem. 
 

• Start Decommissioning 7/2016 
 

• Long Lead Time for large purchases: Steel for Outer HCal – 14 mos. 
 

• Sequential Installation of Subsystems 
 

• HCal on Critical Path – start prototype work early and track within 
project. 
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sPHENIX is Built on the Foundation of PHENIX  

sPHENIX is a major upgrade to the PHENIX experiment, built on $10M’s of 

infrastructure assembled over twenty years 

Existing: 

• Support buildings: Counting house, electronic rack room, Assembly Hall, IR, PS  

and service buildings, office space, meeting rooms, etc.   

• Mechanical: rails, crane, shield wall, cooling 

• Electrical: substation, transformers, power distribution, grounding 

• Safety systems 

• Data acquisition computing and networking 

• Work areas 

• Extensive gas pad, large dewars including 3k gallon LN2, proximetry to RHIC cryo 

• HVAC, environmental controls, high capacity ventilation 
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